Abstract. We use ozonesondes launched from Samoa (14øS) during the Pacific Exploratory Mission (PEM) Tropics A to show that O3 mixing ratios usually start increasing toward stratospheric values near 14 km. This is well below the tropical tropopause (as defined either in terms of lapse rate or cold point), which usually occurs between 16 and 17 km. We argue that the main reason for this discrepancy in height between the chemopause and tropopause is that there is very little convective detrainment of ozone-depleted marine boundary layer air above 14 km. We conjecture that the top of the Hadley circulation occurs at roughly 14 km, that convective penetration above this altitude is rare, and that air that is injected above this height subsequently participates in a slow vertical ascent into the stratosphere. The observed dependence of ozone on potential temperature in the transitional zone between the 14-km chemopause and the tropical tropopause is consistent with what would be expected from this hypothesis given calculated clear-sky heating rates and typical in situ ozone production rates in this region. An observed anticorrelation between ozone and equivalent potential temperature below 14 km is consistent with what would be expected from an overturning Hadley circulation, with some transport of high O3/low 0• air from midlatitudes. We also argue that the positive correlations between 03 and N20 in the transitional zone obtained during the 1994 Airborne Southern Hemisphere Ozone Experiment/Measurements for Assessing the Effects of Stratospheric Aircraft) (ASHOE/MAESA) campaign support the notion that air in this region does have trace elements of stratospheric air (as conjectured previously), so that some of the ozone in the transitional zone does originate from the stratosphere rather than being entirely produced in situ.
Introduction
One of the defining characteristics of the troposphere is that it is considered to be vertically well mixed on a timescale of 1-2 weeks.
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Correlations of O3 With N20 From ASHOE/MAESA One way of determining whether the O3 molecules of a particular region originate in the stratosphere or troposphere is by examining the extent to which variations in O3 correlate with N20. In the stratosphere the ultraviolet wavelengths that split 02 and produce O3 also account for a majority of the N20 destruction. This helps give rise to a strongly negative correlation between O3 and N20. In the troposphere, where N20 is essentially inert and its distribution is near uniform, variations in O3 are not coupled to variations in N20 unless a significant fraction of the O3 is of stratospheric origin. In this section, we use measurements of O3 and N20 from the 1994 ASHOE/MAESA campaign to argue that at least some fraction of the O3 in the transition zone is likely to have originated in the stratosphere. It is important to note that our conclusions, based largely on measurements from Samoa, may not be representative of all tropical regions, in particular those closer to the inter tropical convergence zone or over continents where convection may reach higher altitudes. It would be worthwhile investigating if the relationships discussed here apply to other regions. More measurements would also be desirable to help construct a more comprehensive ozone budget of the transition zone than the simplified analysis discussed here. Determining the origin of O3 in this zone is important for climate since O3 in this region exhibits a strong greenhouse forcing [Lacis et al., 1990] . Danielsen [1993] has argued that the overshooting of deep convective clouds into the lower tropical stratosphere and the irreversible mixing between tropospheric and stratospberic air with which they are associated 
